12 United States Patent

Hawkins et al.

US009038946B2
(10) Patent No.: US 9,038,946 B2
45) Date of Patent: May 26, 2015

(54) SPACE EFFICIENT LAVATORY MODULE

(75)

(73)

(%)

(21)

(22)

(65)

(63)

(60)

(1)

(52)

(58)

FOR COMMERCIAL AIRCRAFT

Inventors: Aaron Hawkins, Seattle, WA (US);

Robert K. Brauer, Scattle, WA (US);
Ed Kinnier, Winston-Salem, NC (US);
Christopher 1. Pirie, Mukilteo, WA

(US)

Assignee: B/E Aerospace, Inc., Wellington, FL
(US)

Notice: Subject to any disclaimer, the term of this
patent 1s extended or adjusted under 35
U.S.C. 154(b) by 101 days.

Appl. No.: 13/551,397

Filed: Jul. 17, 2012

Prior Publication Data
US 2012/0325964 Al Dec. 27, 2012

Related U.S. Application Data

Continuation-in-part of application No. 13/089,063,

filed on Apr. 18, 2011, now Pat. No. 8,590,838.

Provisional application No. 61/326,198, filed on Apr.
20, 2010, provisional application No. 61/346,833,

filed on May 20, 2010.

Int. CI.
b64D 11/06 (2006.01)
b64D 11/02 (2006.01)
U.S. CL

CPC . B64D 11/02 (2013.01); Y02T 50/46 (2013.01)

Field of Classification Search
CPC

B64D 11/04; B64D 11/00; Bo64D 11/02;

B64D 11/003; B64D 2011/0046; B64D 11/06;

B64D 11/0015; B64D 2011/0076; B64D
2011/0617

26

\

24\‘

USPC 244/118.5, 118.6, 118.1, 129.1
See application file for complete search history.

(56) References Cited

U.S. PATENT DOCUMENTS

9/1953
8/1956
11/1959
6/1973
10/1977

(Continued)

2,650,368 A %
2,760,443 A
2,914,001 A
3,738497 A
4,055,317 A

Evans
Gobrecht

Murphy
Betts et al.
Greiss

ttttttttttttttttttttttttttttttt

FOREIGN PATENT DOCUMENTS

1281614 A1 * 2/2003 B64D 11/00

WO 03026495 A2 * 4/2003
(Continued)

OTHER PUBLICATIONS

EP
WO

iiiiiiiiiiiii

International Search Report, Sep. 15, 2011, 8 pages.
(Continued)

Primary Examiner — Benjamin P Lee
(74) Attorney, Agent, or Firm — Fulwider Patton LLP

(57) ABSTRACT

A space eflicient lavatory module for commercial aircraft
includes an ait facing concave wall recess that provides a
greater distance from an upper, forward facing portion of a
cabin structure, such as an aircrait passenger seat to avoid
having a passenger’s head impact the aft facing lavatory or
enclosure wall 1n a sudden aircraft deceleration. The aft fac-
ing concave wall recess also provides space for mounting of
a protective cushion, in order to reduce a passenger’s risk of
head trauma 1n a sudden deceleration, as well as other items,
such as a video monitor, a bassinet or infant bed, without
inhibiting passenger movement.
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SPACE EFFICIENT LAVATORY MODULLE
FOR COMMERCIAL AIRCRAFT

CROSS-REFERENCES TO RELAT
APPLICATIONS

D,

L1

This application 1s a continuation-in-part of application
Ser. No. 13/089,063, filed Apr. 18, 2011, which 1s based upon

and claims priority from Provisional Application No. 61/326,
198, filed Apr. 20, 2010, and Provisional Application No.

61/346,835, filed May 20, 2010, which are incorporated by
reference in their entirety herein.

BACKGROUND OF THE INVENTION

The present mvention relates generally to aircraft enclo-
sures, and more particularly relates to an aircrait cabin enclo-
sure, such as a lavatory, an aircratt closet, or an aircrait galley,
for example, including an aircraft cabin structure having an
alt portion that can rapidly move in a forward direction
towards an adjacent ait facing wall of an enclosure or lavatory
in a sudden aircraft deceleration.

Aircraft lavatories, closets and other full height enclosures
commonly have forward walls that are flat 1n a vertical plane.
Structures such as passenger seats installed forward of such
aircrait lavatories, closets and similar full height enclosures
often have shapes that are contoured 1n the vertical plane. The
juxtaposition of these flat walled enclosures and contoured
structures renders significant volumes unusable to both the
function of the flat walled lavatory or enclosure and the func-
tion of the contoured seat or other structure. Additionally, due
to the lack of a provision for structural load sharing, conven-
tional aircraft lavatories require a gap between the lavatory
enclosures and adjacent structures, resulting 1n a further inet-
ficiency 1n the use of space.

Aaircraft bulkheads, typically separating passenger cabin
areas or classes of passenger service, are in common use, and
typically have a contour permitting passengers seated behind
the bulkhead to extend their feet modestly under the premium
seats immediately forward of the bulkhead. These provide a
comiort advantage to passengers seated behind the bulkhead,
but provide no increased efficiency in the use of space, 1n that
they do not enable the seats fore and att of the bulkhead to be
placed more closely together. Short, floor-mounted stowage
boxes, typically no taller than the bottom cushion of a pas-
senger seat, are often positioned between the flat wall of
current lavatories or other enclosures and passenger seats.
These provide no improvement to the utility or spatial eifi-
ciency of the lavatory or other enclosure. While they do
provide some usetul stowage for miscellaneous items, they do
not provide sufficient additional stowage to provide more
space for passenger seating.

It would be desirable to provide an aircraft lavatory or other
enclosure that can reduce or eliminate the gaps and volumes
ol space previously required between lavatory enclosures and
adjacent aircrait cabin structures to allow an adjacent aircratt
cabin structure such as passenger seating installed forward of
the lavatory or other enclosure to be installed further aft,
providing more space forward of the lavatory or enclosure for
passenger seating or other features than has been possible in
the prior art. Alternatively, the present invention can provide
a more spacious lavatory or other enclosure with no need to
move adjacent seats or other aircraft cabin structures forward.

It would also be desirable to provide an aircraft lavatory or
other enclosure with a wall to bear loads from an adjacent
passenger seating or other aircraft cabin structure, permitting,
climination of a required gap between the lavatory or other
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enclosure and the adjacent passenger seating or other aircraft
cabin structure, making more space available for other uses.

In addition, enabling a lavatory or other enclosure to bear
loads from an adjacent aircrait cabin structure can reduce the
combined weight of the lavatory or other enclosure and the
adjacent aircraft cabin structure.

It also would be desirable to provide an aircraft lavatory or
other enclosure that can reduce or eliminate the gaps and
volumes of space previously required between lavatory
enclosures and adjacent aircraft cabin structures, to allow the
installation of an increased number of passenger seats, to
increase the value of the aircratt.

It also would be desirable to provide an aircraft lavatory or
other enclosure that can provide a more efficient use of air-
plane cabin space and provide for greater passenger comiort
by providing an aft facing concave recess in a lavatory or
enclosure wall that provides a greater distance from an upper,
forward facing portion of a seat back, against which a pas-
senger’s head would typically rest, to the aft facing lavatory
or enclosure wall than to a flat wall extending in a vertical
plane as 1n the prior art, to make it possible to avoid having a
passenger’s head impact the aft facing lavatory or enclosure
wall 1n a sudden aircrait deceleration, and allowing the dis-
tance required between the seat and the lavatory or enclosure
to be made smaller, making space available for other purposes
in the airplane.

It also would be desirable to provide a volume in the aft
facing concave recess 1n the lavatory or enclosure wall for a
protective cushion, such as an airbag, for example, 1n order to
reduce a passenger’s risk of head trauma resulting from the
passenger’s head contacting the ait facing lavatory or enclo-
sure wall 1n a sudden deceleration. It also would be desirable
for the volume to provide space for a video monitor in the aft
facing concave recess 1n the lavatory or enclosure wall that
does not inhibit passenger movement, and for a bassinet or
infant bed for use during tlight that does not obstruct passen-
ger movement as much as bassinets or infant beds mounted on
the flat walls extending 1n a vertical plane of the prior art. It
also would be desirable to provide a cavity or recess at floor
level 1n the aft facing lavatory or enclosure wall to provide a
volume for foot clearance for passengers. The present inven-
tion meets these and other needs.

SUMMARY OF THE INVENTION

Briefly, and in general terms, the present mvention pro-
vides for an aircrait enclosure, such as a lavatory, an aircraft
closet, or an aircraft galley, for example, that includes an aft
facing concave wall recess that provides a greater distance
from an upper, forward facing portion of a cabin structure.
The cabin structure can be an aircraft passenger seat having
an upper, forward facing seat back, and the greater distance
between the aft facing concave wall recess avoids having a
passenger’s head impact the aft facing lavatory or enclosure
wall 1n a sudden aircrait deceleration. The aft facing concave
wall recess also provides space for mounting of a protective
cushion, 1n order to reduce a passenger’s risk of head trauma
in a sudden deceleration, as well as other items, such as a
video monitor, a bassinet or infant bed, without mhibiting
passenger movement.

Accordingly, 1n one presently preferred aspect, the present
invention provides for an enclosure, such as a lavatory, an
aircraft closet, or an aircraft galley, for example, for a cabin of
an aircraft including an aircrait enclosure for an aircrait cabin
including a cabin structure such as a passenger seat, and
having an upper ait portion and an upper, forward facing
portion, such as for cushioning a passenger’s head. The enclo-
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sure unit 1s mounted immediately forward of the aircraft cabin
structure, and includes one or more walls having an aft facing
wall portion that is taller than the aircratt cabin structure, and
that has a surface defining a concave recess that 1s spaced
apart from the upper, forward facing portion of the aircrait
cabin structure.

In a presently preferred aspect, the cabin structure 1s an
aircralt passenger seat that has a seat back movable from an
upright position to a reclined position. In another presently
preferred aspect, the concave recess 1ncludes a protective
cushion. In another presently preferred aspect, the concave
recess ncludes a video monitor. In another presently pre-
terred aspect, the concave recess includes a bassinet. In
another presently preferred aspect, the concave recess
includes an infant bed. In another presently preferred aspect,
the aft facing wall portion includes a recess adjacent to a tloor
ol the aircraft cabin configured to provide foot clearance for a
passenger.

These and other aspects and advantages of the invention
will become apparent from the following detailed description
and the accompanying drawings, which illustrate by way of
example the features of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic diagram of a prior art installation of
a lavatory immediately ait of and adjacent to an aircraft pas-
senger seat.

FIG. 2 1s a schematic diagram of an installation of a lava-
tory according to a first embodiment of the present invention
immediately aft of and adjacent to or abutting an aircrait
cabin passenger seat.

FIG. 3 1s a schematic diagram of an installation of a lava-
tory according to a second embodiment, showing aircraft
cabin passenger seat backs 1n an upright position.

FIG. 4 1s a schematic diagram of the installation of a
lavatory according to a second embodiment similar to FIG. 3,
showing aircrait cabin passenger seat backs in a reclined
position.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to the drawings, which are provided by way of
example, and not by way of limitation, 1n a first embodiment
illustrated 1n FIG. 2, the present invention provides for an
enclosure 10, such as a lavatory for a cabin 12 of an aircrafit
(not shown), although the enclosure may also be an aircrait
closet, or an aircraft galley, or another similar enclosed or
structurally defined space, for example. The cabin includes an
aircraft cabin structure 14, and the enclosure may be taller
than the cabin structure. The cabin structure can include a
passenger seat 16, for example, installed immediately for-
ward of the enclosure and having an ait portion 18 with and
exterior ait surface 20 that 1s substantially not flat in a vertical
plane 22. The lavatory includes a lavatory stall unit 24, and
having one or more walls 26 having a forward facing wall
portion 28. The one or more walls define an interior lavatory
space 30, and the forward facing wall portion 1s configured to
be disposed immediately aft of and adjacent to or abutting the
exterior ait surface of the aircrait cabin structure. The forward
tacing wall portion has a shape that 1s substantially not flat 1n
the vertical plane, and preferably 1s shaped to include a recess
34 such that the forward facing wall portion substantially
conforms to the shape of the exterior ait surface of the aircratt
cabin structure, and when the aircraft cabin structure 1s a
passenger seat, enabling the adjacent seat back 44 to move
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from an upright position 35, illustrated in FIG. 3, to a reclined
position 37, illustrated 1n FIG. 4. In a presently preferred
aspect, the forward facing wall portion of the lavatory stall
unit 1s configured to accept loads from the passenger seat.

In another presently preferred aspect, the forward facing
wall portion defines a secondary space 36 in the interior
lavatory space 1n an area 38 forward of an aft-most portion 40
of the forward facing wall portion, and the forward facing
wall portion includes a forward projection 42 configured to
project over the aft portion of the adjacent passenger seat back
44 i1mmediately forward of the lavatory stall unit. The sec-
ondary space can include an amenity stowage space 46 inside
the lavatory stall unit 1n the area forward of the aft-most
portion of the forward facing wall portion, and the secondary
space can include design elements providing visual space,
such as a visual perception of space, inside the lavatory in the
area forward of an ait-most portion of the forward facing wall
portion. A cavity or recess 48 may also be provided approxi-
mately at floor level 1n the forward facing lavatory or enclo-
sure wall to provide a volume for attachment of a lower
portion of the aircraft cabin structure, such as seat legs 47, for
example, to an aircraft cabin tloor 49.

Referring to FIGS. 3 and 4, 1n a second embodiment, the
present invention also provides for an enclosure 110, such as
a lavatory, for example, 1n a cabin 12 of an aircraft, although
the enclosure may also be an aircrait closet, or an aircraft
galley, or another similar enclosed or structurally defined
space, for example. The cabin includes an aircrait cabin struc-
ture 114, such as a passenger seat 116, for example, installed
immediately aft of the enclosure and having an upper aft
portion 118, such as a seat back 144, for example, movable
from an upright position 119, illustrated 1n FIG. 3, to a
reclined position 121, illustrated in FIG. 4. The upper aft
portion ol the passenger seat typically includes an upper,
torward facing portion 120, against which a passenger’s head
would typically rest.

The lavatory includes a lavatory stall unit 124 and 1s
enclosed by one or more walls 126 having an aft facing wall
portion 128. The one or more walls define an interior lavatory
space 130, and the aft facing wall portion 1s configured to be
disposed forward of and adjacent to the aircrait cabin struc-
ture, such as a passenger seat, as would typically occur ait of
an aircraft doorway or cross aisle 131. The enclosure 1s typi-
cally taller than the cabin structure or passenger seat, and the
alt facing wall portion preferably 1s shaped to include a con-
cave recess 134, so that the aft facing wall portion 1s substan-
tially not flat in the vertical plane, and the concave recess 1s
preferably spaced apart a distance 133 from the upper, for-
ward facing portion of the aircraft cabin structure, where a
passenger’s head would typically rest, to the ait facing wall
portion of the lavatory or enclosure, suificient to avoid having
apassenger’s head impact the aft facing lavatory or enclosure
wall 1n a sudden aircraft deceleration, and this distance 1s
preferably a greater distance from the upper, forward facing
portion of the aircrait cabin structure to the aft facing lavatory
or enclosure wall than with a flat wall 139 (shown 1n dotted
lines n FIGS. 3 and 4) of the prior art. As a consequence, a
distance 141 that1s commonly required between a base 143 of
the aircrait cabin structure or passenger seat and the lavatory
or enclosure can be made smaller, making space available for
other purposes 1n the airplane.

In another presently preferred aspect, the volume 145 1n the
alt facing concave recess in the aft facing wall portion 1s
suificient for the mounting of a protective or “delethalizing”
cushion 151, such as an airbag, or an energy absorbing cush-
ion, for example, to the aft facing concave recess 1n the aft
tacing wall portion, 1n order to reduce a passenger’s risk of
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head trauma resulting from the passenger’s head contacting,
the ait facing lavatory or enclosure wall 1n a sudden decelera-
tion of the aircrait. The volume 1n the ait facing concave
recess 1n the aft facing wall portion 1s also preferably sutfi-
cient for the mounting of a video monitor 152 1n the ait facing
concave recess 1n the lavatory or enclosure wall that does not
inhibit passenger movement, as well as for the mounting of a
bassinet or infant bed 153 that does not obstruct passenger
movement as much as bassinets or infant beds mounted on the
tflat walls for use during tlight and extending 1n a vertical plane
of the prior art. In addition, at tloor level or adjacent to the
cabin tloor 149, the aft facing wall portion may also 1include
one or more cavities 154 configured to provide supplemental
foot clearance for passengers.

It will be apparent from the foregoing that while particular
forms of the invention have been 1llustrated and described,
various modifications can be made without departing from
the spirit and scope of the mvention. Accordingly, 1t 1s not
intended that the invention be limited, except as by the
appended claims.

We claim:

1. A lavatory for an aircrait cabin, the aircratt cabin includ-
ing an aircrait cabin structure disposed 1n the aircraft cabin,
the aircraft cabin structure having an upper, forward facing
portion and an upper ait portion, the lavatory comprising:

a lavatory stall unit mounted immediately forward of the
aircrait cabin structure, the lavatory stall unit including
at least one wall having an aft facing wall portion and
defining an interior lavatory space;

said aft facing wall portion having a surface defining an
upper concave recess, said upper concave recess being
spaced apart from the upper, forward facing portion of
the aircratt cabin structure, and said surface of said aft
facing wall portion including a lower recess adjacent to
a tloor of the aircraft cabin configured to provide foot
clearance for a passenger.

2. The lavatory of claim 1, wherein said upper concave

recess includes a protective cushion.

3. The lavatory of claim 1, wherein said upper concave
recess includes a video monaitor.

4. The lavatory of claim 1, wherein said upper concave
recess ncludes a bassinet.

5. The lavatory of claim 1, wherein said upper concave
recess ncludes an infant bed.

6. An aircraft enclosure for a cabin of an aircraft, the
aircraft cabin including a passenger seat disposed in the air-
craft cabin, the passenger seat having an upper aft portion and
an upper, forward facing portion for cushioning a passenger’s
head, the aircrait enclosure comprising:

an enclosure unit mounted immediately forward of the
passenger seat, the enclosure unit including at least one
wall having an ait facing wall portion, that is taller than
the passenger seat, said at least one wall defining an
interior enclosure space; and

said aft facing wall portion having a surface defining an
upper concave recess that 1s spaced apart from the upper,
forward facing portion of the passenger seat, and said
surface of said aft facing wall portion including a lower
recess adjacent to a floor of the aircrait cabin configured
to provide foot clearance for a passenger.

7. The aircraft enclosure of claim 6, wherein said upper

concave recess includes a protective cushion.

8. The aircraft enclosure of claim 6, wherein said upper
concave recess includes a video monaitor.
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9. The aircraft enclosure of claim 6, wherein said upper
concave recess includes a bassinet.

10. The aircraft enclosure of claim 6, wherein said upper
concave recess includes an infant bed.

11. The aircraft enclosure of claim 6, wherein said enclo-
sure unit comprises a lavatory stall, and said at least one wall
defines an interior lavatory space.

12. An assembly of an aircrait enclosure unit and an aircraft
cabin structure for an aircrait cabin, the assembly in combi-
nation comprising:

an aircraft cabin structure disposed 1n the aircraft cabin, the

atrcraft cabin structure having an upper, forward facing
portion; and

an aircrait enclosure unit mounted immediately forward of

the aircraft cabin structure, the enclosure unit including
at least one wall having an aft facing wall portion, and
said at least one wall defining an interior enclosure
space; and

said ait facing wall portion having a surface defining an

upper concave recess that 1s spaced apart from the upper,
forward facing portion of the aircrait cabin structure,
and said surface of said ait facing wall portion including
a lower recess adjacent to a floor of the aircrait cabin
configured to provide foot clearance for a passenger.

13. The assembly of claim 12, wherein said upper concave
recess includes a protective cushion.

14. The assembly of claim 12, wherein said upper concave
recess includes a video monitor.

15. The assembly of claim 12, wherein said upper concave
recess includes a bassinet.

16. The assembly of claim 12, wherein said upper concave
recess includes an infant bed.

17. The assembly of claim 12, wherein said aircraft enclo-
sure unit comprises a lavatory stall, and said at least one wall
defines an interior lavatory space.

18. An assembly of an aircraft lavatory unit and aircraft
passenger seat for an aircrait cabin, the assembly 1n combi-
nation comprising:

an aircrait passenger seat disposed 1n the aircrait cabin, the

atrcraft passenger seat having upper ait portion, and the
upper ait portion of the aircrait passenger seat having an
upper, forward facing portion; and

an aircrait lavatory stall mounted immediately forward of

the aircrait passenger seat, the aircrait lavatory stall
including at least one wall having an ait facing wall
portion that 1s taller than the aircraft passenger seat, said
at least one wall defining an interior lavatory space; and
said aft facing wall portion having a surface defining an
upper concave recess that 1s spaced apart from the upper,
forward facing portion of the aircrait passenger seat, and
said surface of said ait facing wall portion including a
lower recess adjacent to a floor of the aircrait cabin
configured to provide foot clearance for a passenger.

19. The assembly of claim 18, wherein the aircraft passen-
ger seat has a seat back movable from an upright position to a
reclined position.

20. The assembly of claim 18, wherein said upper concave
recess includes a protective cushion.

21. The assembly of claim 18, wherein said upper concave
recess includes a video monaitor.

22. The assembly of claim 18, wherein said upper concave
recess 1ncludes a bassinet.

23. The assembly of claim 18, wherein said upper concave
recess 1ncludes an 1infant bed.
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